Applicant: NAKAHIRA 
Appl. No. 09/612,371 
Response to NFOA dated April 23, 2003 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims : 



Claims 1-29 (cancelled) 

6te mi 30 (new) " A mult* nrntrnl rlnvir p f o r n n odff devire in n n optirfth 
system, the node device functioning as one of a transmission side edge node for inpjjffing a 
transfer packet from outside said optical network system and transferring the / tfansfer packet to 
another node device in said optical network system, a core node for inpCrtting said transfer packet 
from said node device in said optical network system and transfefring the transfer packet which 
was input to another node device in saidpptteahietwork s^tem, and a destination side edge node 
for transferring the transfer packpfwhich is input from said node device in said optical network 



system to outside said optical network systepapthe node controhdevice comprising: 

an edge/core determination meaner determining, witn respect to said transfer packet, 
whether a self node device corresponds to said tra^Snd^sion side edge node, or corresponds to 
said core node, or corresponds tj/sdi& desfinatioi^ node based on the transfer packet; 

a cut-through requb^packet procgsshig means for notifying open resource information of 
the self node device to jm upstream side of a transfer route as a cut-through request packet when 
the self node device corresponds to said destination side edge node, and for adding the open 
resource information of the self node device to the cut-through request packet received from a 
downstre 



of the transfer route and transferring it to the upstream side oftKeTTaiiyfer route — » 
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- when the self node -device corresponcb4e-s aid core nude s 

an optical path allocation request packet processing means forTTfiirnTHio ing the np tuy^uip . 
allocation of an optical path based on the open resource information of said cut-through revest 
packet received from the downstream side of the transfer route and notifying said allo^fation to a 
node device which functions as said core node, to be a target of said optical path/allocation, using 
an optical path allocation request packet when the self node device corresnemds to said 
transmission side edge node; and / 

an optical path switching means for controlling an optical^switch according to the 
allocation notified using said optical patlvatfocation request/packet, setting an optical path which 
cuts through a higher layer, and notifying the transmis|rori side ed^e node using an optical path 
setting completion notice packet When the self nodCdevice corresponds to the node device which 
functions as said core node. f / 

Claim 3 1 (new) A nod^coqtrol devicejorli node device in an optical network 
system, the node device functioning as one of a transmission side edge node for inputting a 
transfer packet from outside'said optical network system and transferring the transfer packet to 
another node device inlaid optical network system, a core node for inputting said transfer packet 
from said node device in said optical network system and transferring the transfer packet which 
was input to aatfother node device in said optical network system, and a destination side edge node 



for transf&xingme transfer packet which is inputirem-saidnode device in said optical network 
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i fiyntom to out3idc .said uplical lltilwuik sy stem- _lhe node c on trnl deyjce rompri ^ 

an edge/core determination means for determining, with respect to said transfer packet, 
whether a self node device corresponds to said transmission side edge node, or corresponds to 
said core node, or corresponds to said destination side edge node based on/the transfer packet; 

a cut-through request packet processing means for notifying open resource information of 
the self node device to a downstream side of a transfer route as a cut-through request packet 
when the self node device corresponds to said transmission side edge node, and for adding the 
open resource information of the self nocjrffevice to the\ci^through request packet received from 
an upstream side of the transfer rout6 and transferring it/ioJhe-4ewn§tream side of the transfer 
route when the self node devic/ corresponds to saiflAsre node; 

an optical path allocation request pacfetjprocessing means fi6r determining the optimum 
allocation of an optical paih based on the open resoxircelnfOTHiation of said cut-through request 
packet received from the Upstream side o£the transfeproute and notifying said allocation to a 
node device which functions as said cofe-nedefto be a target ofsaid optical path allocation, using 
an optical path allocation request^^ket when thejetftfode device corresponds to said 
destination side edge node; and/ 

an optical path switching means for controlling an optical switch according to the 
allocation notified using/said optical path allocation request packet, setting an optical path which 
cuts through a higher/layer, and notifying the transmission side edge node using an optical path 
setting completions notice packe t when the self node d eyice_co]res|in^s to the node device which 
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functions 



Claim 32 (new) A node control device for a no3eTfcvice in m^oc tjcal network 
system, the node device functioning as one of a transmission side edge node for inputtmg a 
transfer packet from outside said optical network system and transferring the trappier packet to 
another node device in said optical network system, a core node for inputtkig said transfer packet 
from said node device in said optical network system and transferring the transfer packet which 
was input to another node device in said optical network systejatf, and a destination side edge node 
for transferring the transfer packet whiphrls input qom said node device in said optical network 
system to outside said optical network system, th/ij^afr-eon^aidevice comprising: 

an edge/core determination means fcn^Mermining, with respect to said transfer packet, 
whether a self node device corresponds toy^i9 s ttansmission y ^de edge node, or corresponds to 
said core node, or corresponds to said/destination sidp^flge node based on the transfer packet; 

a cut-through s ;tting packet processiAgmean^Tor notifying open resource information of 
the self node device to ahi upstream side of a transfer route as a cut-through setting packet when 



the self node device corresponds to said destination side edge node, determining the possibility of 
setting an optical patjr for cutting through a higher layer using the open resource information 
presented to the out-through setting packet received from a downstream side of the transfer route 
when the selfnode device corresponds to said core node, one of adding said information to the 



cut-through set 



I, and adding the upen lesouice iilfoimation of the self node tosiud 
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receive d cuMhrou gfrrequest packet, and transferring" the cut-through f gquesl packet to tho ^ 
upstream side of the transfer route; and 

an optical path switching means for controlling an optical switch and set^ig said optical 
path to the resource upon a determination that said cut-through is possible. 



Claim 33 (new) A node control device for a node device in an optical network 
system, the node device functioning as one of a transmission side edge node for inputting a 
transfer packet from outside said optical network system and transferring the transfer packet to 
another node device in said optical net)ydrk system, a/core node for inputting said transfer packet 
from said node device in said optical network sTO^jn-arrd^ansferring the transfer packet which 
was input to another node deyice in said optical network system, and a destination side edge node 
for transferring the transfer packet whicms input from said nodg device in said optical network 
system to outside said optic al networic system, trtesjjode control device comprising: 

an edge/core determination means for determining, with respect to said transfer packet, 
whether a self node device c^rresporw^ side edge node, or corresponds to 

said core node, or corresponds to said destination side edge node based on the transfer packet; 

cut-through siting packet processing means for notifying open resource information of 
the self node deyice to a downstream side of a transfer route of the downstream side as a cut- 
through settirfg packet when the self node device corresponds to said transmission side edge 
node, de^enniaing- thc possibility 3 ctting an optical path f u i culling through a higher layer usr&g 
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the-open resource presented to the cut-through setting packet received from an upstream side ojt 
the transfer route when the self node device corresponds to said core node, on of adding s#ki 
information to the cut-through setting packet, and adding the open resource information of the 
self node to said received cut-through request packet, and transferring the cut^flirough request 
packet to the downstream side of the transfer route; and 

optical path switching means for controlling an optical switoli and setting said optical 
path to the resource upon a determination that said cut-througlns possible. 

Claim 34 (new) Tfie node contro/dp^j^e^cordin^) Claim 30, further 
comprising: 

a forced releashWmeans for forcibly releasin^sthe optiodl path when a predetermined 
time has elapsed since setting of the optical path, or whep/a decrease in a number of 
communication packets is cbnfimfed at the node-d^ice positioned at both ends of said optical 
path. 



Claim 35 (pew) The node control device according to Claim 30, further 
comprising: 

a cu^through optical path determination means for determining the necessity of cut 
through/before transmitting the cut-through request packet or transmitting the cut-through setting 
pack^t^Jid^electively setting the cut through optical patlTont 
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Claim JO (new) The noagTOfl frol device acco r ding to Claim 1, further compiisiiigy 
an information channel insuring means for determining whether an information chajmel is 
continuously insured after setting the cut-through optical path between the node devices on the 
route where the cut-through optical path is set before transmitting the cut-througjarequest packet 
or transmitting the cut-through setting packet, and setting the cut-through o^ncal path only when 
the information channel is insured. / 

Claim 3 7 (new) A node device comprising: / 

a router for receiving^ transfer pad^eHJas^cl onKSader information and 

determining the output destination of the transfer papket; / 

an optical cross- connect having pputs one for one of extracting (dropping) optical 

signals from an optical fiber or mserting (adding) opticaWgnals to an optical fiber, and relaying 

optical signals between arbitrary injtotAautpu^ optical path setting; and 

a node control device according/to Claim 1 for switching a connected pair of each 

input port and output port inside said optical cross-connect according to instructions of the 

received transfer packet or Based on self judgment. 

Claim 38 j^ew) The node device according to Claim 37, further comprising: 

a qwitrXfor rott nprt i ng s\ rin.gtinntinn WgH hnffpr tn one of thr nntpiitn from miH* 
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*e*rter to said Optical Cross-connect, and connecting a packel r£ l dd irom said destination-base^ 
buffer to an input port of said optical cross-connect. / 

Claim 39 (new) The node device according to Claim 38, furthdrcomprising: 
an allowable delay recognition function means provided in saLeTrouter for determining an 
allowable delay of a transfer packet, so that only packets having aHarge allowable delay are 
allowed to be output to said destination-based buffer and packets having a small allowable delay 
are directly output to said optic^ffoss-cohnect. / 

Claim 40 (new) A node device comprising: / 

a router for receiving a transfei^acket basea on header information and 
determining the output destination of aftransfer packed 

an optical cross-coimect for one o^octracting (dropping) optical signals from an 
optical fiber, or inserting (ad^^g)-Qpti es d^ignals into an optical fiber, and relaying optical 
signals between input/outefut optical fibers for optical path setting; 

a node control device according to Claim 1 for switching a connected pair of each 
input port and output port inside said optical cross-connect according to instructions of the 
received transfer packet or based on self judgment; and 

/ an optical path extraction/insertion (drop/add) means for an information channel 
for extractina- ^ropping) optical signals with a fixed xvavclcngth -in siired for the information 
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efeatmel fioin Llie uptical Abel, Of for inserting (adcfing) said optical signals with a~ 
wavelength into the optical fiber, for communicating information signals with anoth^f node 
device. 



Claim 41 (new) A node device comprising: 

a router for receiving a transfer packet based on hp^der information and 
determining the output destination of a transfer packet; 

an optical cross-connect for one of extracting (dropping) optical signals from an 
optical fiber, or inserting (addipgjoptical signaljs igto an o ptical fiber, and relaying optical 
X signals between input/outpdt optical fiberg'foi^ptical path setting; 

a node cqiitrol device acie^mog to Claims 1 fo/ switching a connected pair of 
each input port and outpbt port inside >tfie optical croSs^tfnnect according to instructions of the 
received transfer packet or\based <#n self judgmejat; anc 

a pilot tone signal transmission means for an information channel for overlaying 
pilot tone signals for the information channel on an optical path for user data or separating pilot 
tone signals for the information channel from the optical path for user data for communicating of 
information signals with another node device. 



laim 42 (new) The node device according to Claim 41, wherein said pilot tone 
sigrfals for the information channeLare- b -a mmiUcd bv a time division m ulti plex system^ 
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•Claim 43 (new) 

( 

devices according to Claim 8. 



comprising a plurality ol the node 



Claim 44 (new) An optical path setting method for an opticaHietwork system 
having a plurality of node devices, each one of said node devices fun^oning as one of a 
transmission side edge node for inputting a transfer packet fromxxitside said optical network 
system and transferring the transfer packet to another node^ievice in said optical network system, 
a core node for inputting said transfer packet nrom saipmode device in said optical network 
system and transferring the^transfer packet^ich^was input toknother node device in said optical 
network system, and a/aestination side rage iwdNpr transferring the transfer packet which is 
input from said node device in said optical network system to outside said optical network 
system, the method comprising the steps of: / 

the node device^vhich fdnctiorts^^d destination side edge node, notifying open 
resource information of a setr node to an upstream side of a transfer route of said transfer packet 
as a cut-through requesj/packet; 

the node deyice, which functions as said core node, receiving said cut-through request 
packet from a downstream side of the transfer route, adding the open resource information of the 
self node to said received cut-through request packet and transferring the open resource 
infonaration-t^ side of the tr ansfer rout e ; ^ 
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- the node device, whioh functions as caid transmission cidc edge node, del enn inlhg l lie> 
optimum allocation of an optical path based on said cut-through request packet received/from the 
downstream side of said transfer route and notifying the determined allocation to the node device 
which functions as said core node, to be a target of said optical path allocatioij/as an optical path 
allocation request packet; and 

the node device, which functions as said core node, setting ap^optical path which cuts 
through a higher layer according to said optical path allocation rgjquest packet and notifying the 
completion of said setting to the node deyfee, which mncti^s-as^id transmission side edge 
node, as said optical path setting completionpaek^ 

Claim 45 (new) An optical path setting methocHor an optical network system 
having a plurality of node devices^ach one of said nede^devices functioning as one of a 



transmission side edge node for inputting a transfer packet from outside said optical network 
system and transferring the transfer packet to another node device in said optical network system, 
a core node for inputting said transfer packet from said node device in said optical network 
system and transferring th^ transfer packet which was input to another node device in said optical 
network system, and ^destination side edge node for transferring the transfer packet which is 
input from said nojfe device in said optical network system to outside said optical network 
system, the mefnod comprising the steps of: 
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~-TW<imw WY6ft*matirm nf R Sf 1f node to .n Hmimrtrniim miIm nl M Imn^ler rnnlp-nf irum^— 

packet as a cut-through request packet; 

the node device, which functions as said core node, receiving said cut-throtfgh request 
packet from an upstream side of the transfer route, adding the open resource^nformation of the 
self node to said received cut-through request packet and transferring tj*e open resource 
information to said downstream side of the transfer route; 

the node device, which funcj*6ns as said ddstipatien-skle edge node, determining the 
optimum allocation of an optical path based on^said cut-Jftrough request packet received from the 
upstream side of said transfe/ route and notifying th^ determined/allocation to the node device 
which functions as said core node, to be a targej^of ^aid optical path allocation, as an optical path 
allocation request packet; 

the node device, whic\functioja(s as s^ifl core node, setting an optical path which cuts 
through the higher layer according/o said optical path allocation request packet and notifying the 
completion of said setting to the node device, which functions as said transmission side edge 
node, as said optical path setting completion packet. 



Claim 46 /hew) An optical path setting method for an optical network system 
having a node^evice functioning as one of a transmission side edge node for inputting a transfer 
packet frpm outside said optical network system and transferring the transfer packet to anothepx 7 
node deviCein said optical network system, a core node for inputting said Ifansferpacket from 
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l& ii i l ii u Jl dcvitL in said optical network i system and tran s ferring thc transfer pa cket which was 
input to another node device in said optical network system, and a destination side edge tfode for 
transferring the transfer packet which is input from said node device in said optical Network 
system to outside said optical network system, the method comprising: / 

determining, with respect to said transfer packet, whether a self node device corresponds 
to said transmission side edge node, or corresponds to said core node/or corresponds to said 
destination side edge node based on the transfo^cCet^N / 

notifying open resource information of the self node/o an upstream side of a transfer 
route as a cut-through setting packet when the self nod^eyipe^orrespon^s to said destination 
side edge node, determining m& possibility of sett^^i optical path which cuts through a higher 
layer using the open resource information presented to the cut^rojigh setting packet received 
from a downstream side/of the transfer route when the self npde device corresponds to said core 
node, one of adding saicMnformation to the cut-throj^%etting packet, and adding the open 
resource information of the sMftaeKieJ^^ cut-through request packet, and transferring 

to the open resource information to the upstream side of the transfer route; and 

controlling an optical switch and setting said optical path to a resource for which it is 
determined that saidxut-through is possible. 



Claim 47 faew) 
node device 



An optical path setting method for an optical network system having a 
IHransmission side edge node formpuffiiig-a-teansfer^acket 
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fpe ni outside said o ptical network system and transferring the transfer packet to anotner node 
device in said optical network system, a core node for inputting said transfer packet from said 
node device in said optical network system and transferring the transfer packet which was input 
to another node device in said optical network system, and a destination si^e edge node for 
transferring the transfer packet which is input from said node device said optical network 
system to outside said optical network systgmr^ method composing: 

determining, with respect tefsaid transfer packet,ywKether a self node device corresponds 



to said transmission side edge^node, or correspondsJ^aid core node, of corresponds to said 
destination side edge node /cased on the transfer ja^cke^ 

notifying open resource informational the self node toVdownstream side of a transfer 
route as a cut-through setting packet whoi the self nodp'deyrce corresponds to said transmission 
side edge node, determining the po^ibili^joFfetting an optical path which cuts through the 



higher layer using the open resource presented to the cut-through setting packet received from an 
upstream side of the transfer route when the self node device corresponds to said core node, one 
of adding said information to the cut-through setting packet, and adding the open resource 
information of the self node to said received cut-through request packet and transferring the open 
resource information to the downstream side of the transfer route; and 

controlling an optical switch and setting said optical path to the resource for which it is 
determin^tfiaf sai JcuT-through is possible. — — - 
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im48 (new) The opt ical p nth sett in g meth od n rrordinc t o r inim 11 , wh r r ri n thr 

optical path is forcibly released when a predetermined time has elapsed since the setting of tile 
optical path, or when a decrease in a number of communication packets is confirmed / ai a node 
device positioned at both ends of the optical path. 



Claim 49 (new) The optical path setting method accordbfg to Claim 44, further 



comprising: 



determining the necessitypf<^Ifuirough^f(^ setting the cut-through optical 
path; and containing the setting/f>rocessing continued only when the necessity is determined. 



Claim 50 (new) f The optical path sorting method^ccopiing to Claim 44, further 
comprising: 

determining whether an information cjxafuiel i^fontinuously insured after setting 
the cut-througfroptical path between /odg^e^SeTondie route where the cut-through optical 



path is set before setting the cut-through optical path; and 

setting the cut-tnrough optical path only when the information channel is insured. 



Claim 5 1 (new)/ The optical path setting method according to Claim 44, further 



comprising: 



ransmittingwh 



. buffer to the cut- 
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tfcffmigh optical path - 




Claim 52 (new) The optical path setting method accormngTO^tor LSl, onl 
packets with a large allowable delay are stored in said destination-based buffer. 

Claim 53 (new) The optical path setting method according to Claijrf 44, further 
comprising: 

communicating information between node devices wher^the cut-through optical 
path is set by using optical signals with a fixed^v^lengtl^insurec^or the information channel 
after the cut-through optical path is set, 

Claim 54 (new) Jhe optical path setting^ethod according JClaim 44, further 
comprising: 

overlapping k pilot tone signal" for an informatioji^hannel on the optical path for 
user data to communicate information bexween the nod^devicps, where the cut-through optical 



path is set, after the cut-through opti^lpath isset 



Claim 55 (new) / The optical path setting method according to Claim 54, further 



comprising: 



transmitting pilotjone^signais-^ channel IrTtEeTh 
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